The rotifer fauna of twenty five localities (mainly shallow lakes) from Corrientes, Argentina was studied. 136 taxa were identified, 20 ofwhich, from the genera Lecane, Lepadella, Ploesoma, Ptygura, Squatinella, Testudinella and Trichocerca are new to the Argentine fauna. Most of these are (sub)tropical in distribution, and 8 % are endemic to South America. Ploesoma africana Wulfert, Ptygura kostei n.sp., Testudinella brevicaudata Yamamoto and Trichocerca vernalis Hauer are recorded from the Neotropical region for the first time. The rotiferan species richness of this area, is remarkable. The highest diversity was recorded from vegetated lakes, with acid waters, where one locality yielded 56 species.
Introduction
The rotifer fauna of Argentina is partially documented. Nearly 300 species have been recorded from this country which is as large as 4.025.696 km 2 (Jose de Paggi 1990). Argentina extendes over a large latitudinal range (from 22° to 56°S) besides with large altitudinal variations. Consequently there exists a great diversity of climates and environments, so one can expect a very high diversity of rotifers. Biogegraphically the Argentine territory is included into two large subregions: Guyana-Brazilian and Andean-Patagonian. Up to now, the largest number of rotifers has been recorded from the Guyana-Brazilian area which is rich in lentic waters and floodplain rivers. Nevertheless there are many unexplored areas in this subregion and most investigations were based on pelagic samples only. The vegetated littoral zones have been relatively little studied, só few representatives of littoral genera appear in the rotifer list from Argentina.
In the present paper the rotifer fauna of a hitherto unknown area of Guyana-Brazilian subregion is analyzed.
Study site and methods
The area is located in the northeast of Argentina, Corrientes province, in a subtropical band between 28° and 30.5° S, near the Paraná river. It is very rich in wetlands, rivers, streams and shallow lakes (< 5 m) mainly formed by eolic action' during a dry period in the Holocene (Iriondo 1981) . These lakes have sandy bottoms and transparent waters, most of them are densely vegetated.
(2) Fifty eight samples were collected during late spring (4 to 10 December 1992) in 25 water bodies, including shallow lakes («lagunas»), pools and rivers (Table 1) . The number of samples by locality were in relation to the size of water bodies (see Table 1 ). These were taken in open waters and among the littoral vegetation. In the rivers, samples were also taken in lateral swamps. Samples were collected with a 50 [im mesh cone net and preserved in the field in 4 % formalin. The sampling method was qualitative. The physical and chemical parameters were measured directly in the field : transparency (Secchi disk), temperature (mercury thermometer), pH (Hellige comparator), conductivity (conductivity meters) and oxygen content (oxygen meters) (Table 1) .
Results
The area under consideration comprises three geographical groups of water bodies ( Fig. 1 Salvinia, Pistia) , and 22 (covered by Elodea). The water temperature ranged from 25° to 34°C. Group I and II are in a lowland wetland area, group III is on higher elevation. 136 taxa, belonging to 37 genera were identified from 25 water bodies, however the total is incomplete because some unidentifiable taxa were found, twenty species are new records for Argentina and four species are new to the Neotropical region.
The total number of rotifer species traced in the samples at each site varied from 2 (Laguna Mula) to 56 (Laguna El pacu).
New records and selected species: taxonomic comments and distribution in the Neotropical region
Twenty species of the genera Lecane, Lepadella, Ptygura, Ploesoma, Squatinella, Testudinella, Trichocerca , were recorded for the first time from Argentina (Table 2) . Some of the recorded taxa are cosmopolitan as Lepadella cristata (Rousselett, 1893) (Figs. 2 a,b) , widely distributed in Neotropical region, principally in acid waters ( Koste 1972a ,1986 , Koste & Robertson 1990 , Koste & Bôttger 1992 , Schmid Araya 1991 , Testudinella incisa (Ternetz, 1892) (Fig. 3) and Testudinella parva (Ternetz, 1892) (Fig. 4 ) both recorded previously from Neotropis (Koste & Jose de Paggi 1982) . The following species are interesting: *Lecane amazónica (Murray, 1913) (Fig. 5 ) (syn. L. murrayi Hauer, 1965 , after Segers 1993 According to Koste (1972a) and Koste & Bôttger (1992) this species prefers acid or slightly acid waters and warm temperatures. In this study it was found in Laguna Junco (pH 6.1, 29°C). Up-to-now L.amazonica was recorded only from South America: Brazil and Ecuador (Thomasson 1971 , Koste & Robertson 1990 , Koste & Bôttger 1992 . Segers, 1993 (Fig. 6) This is the first record of the species outside Brazil. It was described from Roraima, Brazil (Segers et al. 1993a) . In Argentina it has been previously found in a rice field in Corrientes near the region now studied (Martinez & José de Paggi, unpubl.) here it is recorded from Pago de los deseos Lake. Lecane braziliensis was found in waters with low conductivity (72 |j.S/cm in the rice field and 52.5 fiS/cm in Pago de los deseos).
*Lecane braziliensis

* Lecane decipiens (Murray, 1913) (Fig. 7)
This is a relatively common species in South and Central America (Segers 1995) , however it is the se cond record in Argentina (Modenutti & Claps 1988 , not illustrated). Many records of this taxon are misidentified as L. hamata (Segers 1996) but L.decipiens can ready be distinguished because it has the head margin coincident and convex, and the dorsal plate en ding in a small transverse fold. Few individuals were found in three localities.
* Lecane hornemanni (Ehrenberg, 1834) (Figs. 8 a-c)
So far, the single Argentine record of this species was from Lake Hess, eastern Patagonia (Thomasson 1963) . However, the presence of this common tropical and subtropical species in an Andean lake should be confirmed. This species was frequently found during this study. Recently, Segers (1995) synonymized L. no dosa Hauer, 1938 withL. hornemanni. This author sta ted that there are no significant differences between them, because the knobby hemispheres surface of the lorica of L.nodosa could be a fixation artefact. In this study the both forms were found: typic form with smooth lorica (Fig. 8a ) in three localities (Duna, Soto, Tajamar; pH: 7.4 to 8.6) and individuals with knobby hemispheres, smallest, (Figs. 8b-c) in two localities (La Cruz, Junco, pH 6.00 to 6.10). The later form was recorded from Brazil as L. nodosa, in waters with pH 5.2-6.0 (Brandorf et al. 1982) and from Australia, in water with pH 6.3 (Koste & Shiel 1990 ). This differen ce in ecological conditions of the habitat, is noticeable.
L. hornemanni has been recorded from Brazil, Vene zuela, Panama, Antilles (Koste & José de Paggi, 1982) . L.ludwigii f. marshi (only three individuals) and L. ludwigii f .ohioensis (Fig. 10) were both found coexis ting in Laguna Junco without intermediate forms. Be sides of the difference in shape, they differ in the size, f.ohioensis is smaller than f.marshi (lorica length 105 and 130 |im, respectively). A more profound taxonomic analysis, principally at the population level, ap pears necessary to determine the status of this species and its morphological variants.
L. ludwigii f. marshi is not common, it was original ly described from Panama canal zone and later found in China too (Hairing & Myers 1926) . Koste & Robertson, 1983 (Fig. 11) The species is characterized by the egg shaped lori ca, with the ventral anterior margin more deeply concave than the dorsal margin. Only known from South America: Brazil and Peru (Koste & Robertson 1983 , Koste 1988 . In this study it was found in Lagu na Soto (pH 8.6). This species was alternatively considered as a form, later a subspecies of L.patella Hauer and recently Se gers & De Meester (1994) elevated the taxon to full species rank. It was previously found in Bolivia (Se gers et al. 1994 ). Koste, 1972 (Fig. 13) This species, known only from the Neotropis, is easly distinguished by the lateral sulci in the anterior half of the lorica. It was recorded from Brazil, Peru and Ecuador (Koste 1972a , 1988 , Koste & Bôttger 1992 .
* Lecane marchantaria
*Lepadella donneri
* Lepadella ehrenberg i (Perty, 1850) (Fig. 14) It resembles L. bicornis Vassist & Battish, 1971 , but the latter species is characterized by its equal toes. In the Neotropical region L. ehrenbergi was pointed out in species lists from Venezuela and Brazil (Hauer 1956 , Brandorff et al. 1982 . The only illustrated re cords correspond in fact to L.bicornis (Koste 1974b ). (Fig. 15 ) (syn.: L. quadricarinata f. procera Klement, 1959, L.acuminata after Koste, 1972) On the basis of the absence of four ribs over the foot opening and lorica outline, Koste (in Koste & Bôttger 1992) described it as.a new species. L. elongata has an elongated lorica outline, narrow posterior region and deep pedal notch. In South America, recorded from Brazil and Ecuador (Koste & Bôttger 1992 , Segers & Dumont 1995 . L. elongata was found in acid waters (pH 5.8, Laguna Concepción).
* L. elongata
* Squatinella bifurca (Bolton, 1884) (Fig. 16) Body cylindrical, with two spines in median line of posterior lorica. The species was found between sub merged macrophytes, in the littoral of Laguna Concep ción. Though cosmopolitan, S. bifurca was recorded previously only from Amazonas, Corumba River (Koste 1972a Segers et al. 1991) Caudal margin of the lorica semicircular, foot with three pseudo segments, without spine on the last foot pseudo-segment. In acid waters, widespread in distri bution and common in Neotropis too, recorded as S. mutica from Amazonas, Ecuador, Jamaika (Koste 1974a , Koste & Bôttger 1992 , Koste et al. 1993 .
Squatinella leydigi Zacharias, 1886 (Figs. 18 a,b) Body oval, the dorsal lorica has ribs similar to those described by Pejler (1962) and a long spine. Foot with two pseudo-segments.
S. leydigi is an inhabitant of acid waters (Koste 1978) . Few individuals were found in a sample from the banks of River Santa Lucia, between Myriophyllum, pH 6.0.,In the Neotropical region this species was previously recorded from Ecuador (Koste & Bôttger 1992 , in a species list). Koste, 1972a (Fig. 19) The specimens found in El pacu (pH 6.0) are slight ly smaller than those originally described by Koste (1972) . This rotifer, restricted to the Neotropis, was described from Brazilian acid waters and recorded al so from Ecuador (Koste & Bôttger, 1992) * Trichocerca hollaerti De Smet, 1990 (Figs. 20 a-c) This species resembles T. lophoesa. Both species share a well developed keel with striated area running up to the caudal end. However, they can be identified by the trophi (Segers & Sarma 1993) . T. hollaerti was described from Africa (De Smet 1990). Segers & Sar ma (1993) founded it in Brazil. Hauer, 1936 (Figs. 21 a,b) is a cosmopolitan taxon (Shiel & Koste 1992 ). Wulfert, 1965 (Figs. 22 a-d) Ploesoma africana was described as a dimorphic species, which is appreciable principally in the lateral view. The Argentine specimens correspond to the «A» form in the description of Wulfert (1965). Wulfert's re cord includes figures and a description, but no measu rements were provided. Variability in size was recor ded, but the lorica ornamentation appears to be constant in the Argentine specimens. The possible sy nonymy of P. africana with P. lenticulare was sugges ted by Koste (1978) . P. africana is distinguished from P. lenticulare by its occipital margin, having lateral truncate projections and by the dorsal lorica being ve ry narrow. The specimens from Laguna Junco are diffe rent from those of P. lenticulare and Ptrujicata found in other localities of Argentina (Figs. 23, 24) :.Neverthe less, the variability in the genus requires a more intensi ve investigation, there are only few illustrated record of the species, and there are no reports on intrapopulational variability. It is suggested to retain the taxa as different species until futher studies are made. from Africa (Wulfert, 1965) . Neotropical Ploesoma in clude P. lenticulare, P. trúncala and P. hudsoni.
* Testudinella ohlei
New records from Neotropical Region: descrip tions and notes on their distribution
Ploesoma africana, Ptygura kostei, Testudinella brevicaudata and Trichocerca vemails are new records. Trichocerca vernalis
* Ploesoma africana
• Ptygura kostei n.sp. (Figs. 25 a,b) Synonyms: Ptygura elsteri f. thailandis Koste 1975, p. 50 , Figs. 3 a-c, 6,8 Ptygura elsteri f. thailandis De Smet, 1989 Ptygura elsteri f. thailandis Segers et al. 1993, p. 66. Type locality: Mocoreta River swajnp, Corrientes Province, Argentina.
Material examined: female holotype deposited in the Museo de Ciencias Naturales B.Rivadavia, B.Aires (Nr.33993 ); two female paratypes in the Instituto Na cional de Limnología (INALI, S/6795).
Diagnosis
P. kostei is distinguished by the hooks on the dorsal side of the neck. It has four smooth robust hooks, whi ch are slightly incurved. P. kostei resembles P. elsteri but it is easily distinguished for having four hooks al most similar en size. In P. elsteri, in dorsal view the median hooks are smaller and the lateral hooks have small teeth on the inner side (Figs. 26 a,b) .
Description
Female
Sessil animal, without tube, peduncle not visible. Slender, tube-shaped body with soft cuticle, long foot with a small attachment disc. Minute ventral antennae. The most important morphological characteristic of the species are four hooks on the neck, under the coro na, in lateral view curved downwards. In contracted specimens the hooks are as long as 25-30% of the total length. Because of the body contraction of most of the studied specimens, the shape of the corona is not well defined and cannot be described.
Measurements: contracted body: 100-110 |im, me dian hook: 26 |im, lateral hook: 28 JJJTI.
Male:unknown.
Distribution : Ptygura kostei is known from the type locality; few contracted individuals were found in wa ters of pH 7.4 in a swamp, between Salvinia and Atol la. Koste (1975) found it on Eichhornia in water with pH 7.9 in Thailand.Besides, the species has been re corded from Africa (De Smet 1989 , Segers et al. 1993b ). Probably, P.kostei is a tropicopolitan species.
Etymology: this new species is dedicated to Dr. W.Koste, in honour of his contribution to the knowled ge of the Southamerican rotifer fauna and for his en couragements to students and colleagues of this conti nent.
Comments: the species was described from Thailand by Koste (1975) as an infraspecific taxon, P. elsteri f. thailandis; this, and P. elsteri were found together in the same sample by him. Intermediate forms were not described by Koste and neither found in the Argentine material. The structure of dorsal process seems to be a valid character for the diagnosis of Ptygura species. In this genus, there are groups of species with different types of hooks or spines as P. furcillata, P. melicerta, P. muc'ifôld,~P elsteri ân&P; lih guata:
• Testudinella brevicaudata Yamamoto, 1951 (Fig. 27) The specimens found correspond with the descrip tion of Koste & Tobias (1987) : both anterior margin shape and foot aperture being situated at the posterior end of ventral lorica.
Measurements: lorica length 128 |im, lorica width 100 ^im.
Ecology and distribution: T. brevicaudata was des cribed from Japan and recorded from Africa by Koste & Tobias (1987) . It was found in Pago de los deseos, a shallow, densely vegetated pond, pH 7.4.
Discussion
The area dealt with in this study has a noticeable ri ch rotifer fauna, and a clear relationship between roti fer richness and habitat heterogeneity was observed.
Most of the recorded taxa are littoral, only 30 % of them are planktonic, and all new records for Argentina or Neotropical region are littoral indeed.
There is a far higher number of species in lakes with higher development and diversity of the macrophytes (group II) than in those belonging to the groups I and III. The mean richness of these groups of habitats was 33, 14, and 15 respectively. The highest numbers of species (56 and 51) were recorded in Lake Concepción and Lake Junco, respectively, both with dense submer ged and floating macrophyte growth, such as Myriophylum, Egeria, Nymphoides, Azolla and Salvinia. On the other hand, the lowest number of species (2) was found in Lake La Mula, a man-made water-body wi thout macrophytes.
The rotifer fauna of the studied region is at all not homogenous and its faunistic affinity is relatively low. The value of the Index of Biotal Dispersity (Koch 1957) was only 10 %.
Many of the species are confined to a restricted num ber of biotopes. Only 4 species {Testudinella patina, Polyarthra vulgaris, Keratella cochlearis, Lecane bul- la) of the 136 species recorded occur in 50% of the wa ter bodies. Conversely, 85% of the species were recor ded from less than 25% of the localities and 68 taxa in only one or two water bodies.
The most diverse genera were Lecane (29%) and Trichocerca (11%). In recent studies, Segers & Sarma (1993) and Segers et al.(1993b) The genus Testudinella was also well represented in vegetated lakes mainly in acid waters. Four taxa of this genus were found coexisting in a farm pond (locality 22).
The Brachionus species are mainly restricted to the tropics and subtropics, with a high number of ende mics in South America (Green 1972 , Dumont 1983 It seems that the acidity of waters in tropical and subtropical areas does not affect negatively the rich ness of the rotifer fauna, on the contrary the high roti fer richness of Amazonian and Australian acid waters (Brandorff et al. 1982 , Koste & Shiel 1986 ) is well known. ,The high rotifer diversity of the slightly acid waters of Lakes Concepción and El Junco, was pre viously not recorded from other biotopes in Argentina. The rotifer diversity of this region is higher than that in other Argentine subtropical areas, at the same latitude (Jose de'Paggi 1989) . In the northwestern region of Ar gentina, 87 rotifer taxa were recorded from 51 locali ties and the highest species number by biotope was 27. These biotopes, in arid and semi-arid climate, have al kaline waters (pH 7.5 -8.9) in contrast with those in Corrientes.
There is a remarkable similarity between the rotifer faunas from Corrientes and from Amazonian «black waters». Similar environmental conditions seem to ha ve allowed the extention of some Amazonian species to the South, besides the studied region had a tropical climate between 1400-800 years before present (Iriondo 1995) . Many of the present records are the southernmost ones of many species belonging to the genera Lecane, Testudinella, Trichocerca and Lepadel la. On the other hand, South America rotifer fauna ha ve some affinities with the Africa fauna (Segers & Sar ma 1993 ) the record of P. africana contributes to this hypothesis.
This study shows the state of our knowledge: samples from a comparatively small area with 25 loca lities, result in 20 new rotifers for a country and 4 new records for Neotropis, besides, rare species or recorded in only one opportunity from Neotropis (L. ludwigii f. marshi, S. bifurca, S. leydigi) are found. The tropical and subtropical region of South America is dominated by rivers and associated floodplains, wetlands and shallow lakes, the largest basins of the continent: Ama zonas, Orinoco and Parana are located mainly in this region. The area covered by wetlands in South Ameri ca is > 800.000 km2 (Neiff et al. 1994) . Taking that in to account, the extension of habitats for rotifers is hu ge. More intensive studies on rotifer fauna of this re gion are needed and could contribute for a better knowledge of the distribution patterns of the species and its biogeography at world level.
